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EDITORIAL NOTES 

Thank you to those people who have contacted me with positive feedback about 
the quiz and word find that was in the last issue. In this issue, we have part 2 of 
the quiz supplied by Frank Holmes and another word find, this time supplied by 
Victorian reader Ken Bell. As people seem to like doing these quizzes, perhaps 
we might be able to ask Frank (or anyone else for that matter) to prepare another 
one for a future issue. 

As I am writing this issues Editorial Notes I am also busily preparing for this 
years field trip, which will again be to far north central Queensland. There were 
several areas that weren’t visited last year that we are hoping to make it to this 
time. At present the report of starfish and dinosaur trackways are at the top of the 
list of areas that will be investigated first, then of course we will hopefully have 
the opportunity to collect some ammonites and other marine fauna. This is an 
area of Queensland that 1 truly enjoy traveling to, not only because of the fossils 
but also for the beautiful landscapes and scenery which can be found in 
abundance. 

As palaeontologists, we spend most of our time looking at the ground, not taking 
the chance to observe the geography around us (we do look up occasionally but 
this is just to make sure we aren’t about to walk off a cliff or into a tree). What I 
was missing out on hit me fairly hard on last years field trip when a good friend 
and I were walking a river cliff face looking for fossiliferous sequences. Not 
having any luck, we climbed to the top of the cliff and took the time to look over 
at the opposite side of the river, the sight was breathtaking. A blue-green river 
bordered by yellow-white sand which flowed into the greens and browns of the 
trees and plants which grew on the bank. Amongst the trees were the reds, 
yellows, oranges and whites that composed the rocks which formed the cliffs, and 
a backdrop to this, the intense blue sky one finds when you finally make it to the 
bush. Unfortunately 1 only had a black and white film in my camera and the 
photograph I took doesn’t really do justice to what I saw. I would encourage 
people to take the time to look at the vistas around them when next they are out 
collecting fossils, some of the sights could be better than a Steve Parish landscape. 
Please forgive my ramblings, I sometimes forget I am out there collecting fossils 
and find it easy to be sidetracked onto other things, but in my defense I will say 
that I do try to enjoy all that is around me and to appreciate those things that we 
do not have to chance to see in the city. 
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Julie, Ayla. Nakita, ?, and 1 would like to take this time to wish ail readers of The 
Fossil Collector , fossil collectors and their families all the very best for Christmas 
and 2001, Australia’s centenary of federation. 


The deadline for the next issue, Bulletin 62, will be November 5, 2000. 

FINANCES 

Income and expenditure for the twelve months, 1st July, 1999 
to 30th June, 2000. The previous twelve months income and 


expenditure (1st July, 1998 to 
brackets. 


INCOME 


Subscriptions 

current 

1013.66 

( 

960,30) 

advance 

832.00 

( 

603.45) 

overpaid 

- 

( 

9.00) 

Donations 

16.78 

( 

10.26) 

Advertising 

- 



Bank interest 

4.69 

( 

2.44) 

Sale of Bulletins 

256.50 

( 

75.28) 


$2123.63 (1,660.73) 


30th June, 1999) is shown in 


EXPENDITURE 

Postage 

707.00 ( 778.20) 

Printing 

686.62 ( 642.07) 

Photocopies, 
photo's & bromides 

176.50 ( 103.90) 

Stationery 

22.45 ( 120.75) 

Sundries 

7.50 ( 39.15) 

Secretarial expenses 

228.57 ( 43.44) 

State/Fed. tax 

5.69 ( 6.37) 

Refunds 

( 9-00) 

Miscellaneous 

34.90 


$1,869.23 (1,742.88) 


Balance at 30th June, 2000 

$2,273.84 
$2,123.63 
J 4,399.47 
$1,669.23 

$2,530.24 

When the 1999/2000 income is adjusted to include subscriptions 
paid in 1997/98 and 1998/99 ($612.95) and to exclude 2000/01 
and 2001/02 subscriptions ($832.00). income for the financial 
year 1999/2000 exceeded expenditure by $35.35, compared with 
a deficit of $14.40 for the previous year. After deducting total 
advance subscriptions from the balance in hand at 30th June, 
2000, we are left with a NET RESERVE OF $1,698.24 ($1,628.89). 

Assets are valued at approximately $1,940 (these include part 
ownership of a Word Processor [50%], stationery, staplers and back 
issues of Bulletins etc.). At 30th June, 2000, there were no 
liabilities. 


Brought forward from 1998/1999 
Add income 1999/2000 

Less expenditure 1999/2009 


Frank Holmes, Secretary/Treasurer 
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TERTIARY CALCAREOUS SPONGES 

Ken Beil. 120 McCallum Road, Inverleigh, Victoria. 3321. 

INTRODUCTION 

The southeastern Australian Tertiary fossil fauna is quite varied with some groups 
(e.g. mollusca, echinoids, foraminifera) well studied but other groups have been 
neglected to a greater or lesser degree. One of the least studied elements of the 
Victorian Tertiary fauna is the calcareous sponges. 

Calcareous sponges belong in the Calcarea, which differs from normal sponges in 
having spicules made of calcium carbonate and not silica or horny material. The 
spicules are 1-, 3- and 4-rayed and may fuse together to give a solid and 
permanent form to the sponge. They will, of course, dissolve in acidic conditions 
so the Calcarea are poorly preserved as fossils due to the ease of dissolution and/ 
or loss of identity if replaced by other substances. Calcarea are known to range 
from the Cambrian to the Recent but are never common in the fossil record 
although they did have a moderate variety in the Mesozoic. Living calcareous 
sponges are wholly marine and worldwide in distribution. They arc often 
considered to be shallow water inhabitants but species are known to live to at least 
3000 metre depths (Vacelet et cil. 1989). Many are small encrusting organisms. 

In 1900 G. J. Hinde caused considerable interest amongst sponge workers when 
he described four species of calcareous sponges from the Victorian Tertiary 
deposits near Melbourne - Plectroninici halli, Trctocalia pezica, Bcictronella 
australis and B. parvula. Of these P. halli came from marls along the Moorabool 
River (west of Geelong, Victoria) and from Flinders on the Mornington Peninsula, 
southeast of Melbourne, B. parvula from Balcombe Bay (near Melbourne, within 
Port Phillip Bay) and the other two from Flinders, flindc gave an Eocene age to 
the fauna but now the age of the bryozoal calcarenites of the Sherwood Formation 
at Flinders is known to be Early Miocene (Batesfordian) and the marls at 
Balcombe Bay and along the Moorabool River are Middle Miocene (Balcombian). 
In a bibliographic review of all Australian fossil sponges, John Pickett (1983) 
mentioned and figured three of these species. As far as 1 am aware these two 
papers comprise all that has been published on this intriguing local fossil group! 

RECENT WORK 

Extensive collecting over the past year or so at Batesford Quarry, west of 
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Geelong, has shown that calcareous sponges are fairly common in the lower pan 
of the Batesford Limestone deposits from where several hundred specimens have 
been recovered. The Batesford Limestone is detrital in origin and was laid down 
in shallow water. The limestone is some 70 metres thick and can be divided into 
two main parts - the upper approximately 10 metres which contains the larger 
foraminiferan Lepidacvclinu howchini and is the type section for the Batestordian 
stage in the local Tertiary sequence, and the underlying limestones without 
Lepidocyclina which arc Longfordian (Early Miocene) in age. These lower 
limestones contain a foraminiferal fauna which includes Sherbornina 
cunemarginata, Plartorbulinella plana, P. inaequilateralis. Opercttlina 
victoriensis.Calcarina verriculata, Amphistegina lessonii, Notorotalia clathrata, 
Cibicides spp., Kabul us sp., and Uuttulina spp. No diagnostic planktonic foram 
species have been found in the lowest limestone beds so far. 

THE SPECIES 

A brief description of each species is given, with some notes about the recently 
collected specimens but study on these specimens is stili in the early stages. 

Tretocalia pezicir. Large (up to 26mm), cup-shaped to subcylindrical, base flat or 
variously flattened or curved to reflect the attachment surface; exterior smooth; 
spicules obvious under a stercomicroscope. 

Note: The Treatise of Invertebrate Paleontology, Vol E p. 99, suggests that 
Tretocalia may just be a juvenile, but does not say of what. At Batesford there 
also occur large, elongated specimens (uplo 45mm long) with a deep central 
depression and a wall 2-3 mm thick, and also moderately large but very depressed, 
hollow conical forms with a narrow wall 1 am not yet certain whether these are 
separate species or just different growth specimens of T. pezica. 


Figure 1 (Page 7). 

A. Bactronella australis, various forms. 

B. Tretocalia pezica. typical forms. 

C. Plectronina halli, note very small spongocoel. 

D. F, G. Different growth forms of IT.pezica. F, top view', G. side view ot same 
specimen. 

E. Plectronina halli. 
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Plectoninia halli: Small (6- 10mm), turbinate or rounded; sessile or on a short 
pedicel; exterior smooth; spicules obvious under a stereomicroscope; small 
spongocoel (about 1/2-2/3 body diameter) often with short radial apoehetes. 

Note: One feature of this form is the presence of “tuning-fork” shaped 
spicules. Some forms are present which have a very small spongocoel (less than 
1/5 diameter of body ) and may represent a separate species. 

Bactronella australis: Small, club shaped to conical or rounded; smooth, 
porcellaneous-like outer surface; no obvious spicules visible under microscope; no 
obvious spicules visible under microscope; no osculum apparent; sessile or with a 
short pedicel. 

Note: Specimens often show an irregular profile due to lenticular 
incremental growth stages. The Treatise states that Bractronella has a porous 
upper surface but none of the Batesford specimens show this. There are many 
different forms, shapes and sizes within this group, some of which may be just 
growth differences but more detailed work is needed. 

Bactronella parvula : Small (2-4mm long, 1-1.5mm wide); pear shaped to sub 
cylindrical, rounded summit; outer surface dotted with rounded ends of radial 
canals, which are formed of the three facial rays of 4-rayed spicules and the fourth 
(or apical) ray projects outwards from the sponge surface so giving a spiny 
appearance to the test. 

Note: This species has not been seen at Batesford. 

FURTHER WORK 

As indicated above 1 am undertaking a new study of these sponges based on 
specimens from Balesford and Flinders. I would be interested to hear from anyone 
with specimens of calcareous sponges from any other Tertiary localities e.g. 
Ciippsland area, from the Otway Ranges or from along the Murray River. 

REFERENCES 

Hinde, G.J. 1900. On some remarkable calcisponges from the Eocene strata of 
Victoria (Australia). Quarterly Journal of the Geological Society of London 56: 50- 
65. 

Pickett, J. 1983. An annotated bibliography and review of Australian fossil sponges. 
Memoir of the Association of Australasian Palaeontologists 1: 93-120. 

Vacelet, J., Boury-Esnauit, N., Zibrowius, H. 1989. Unexpected deep-water 
records of calcareous sponges (Calcarea). Deep Sea Newsletter 15: 24-25. 
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BOOKS AND BOOK REVIEWS 1 

TAKING WING: ARCHAEOPTERYX AND THE EVOLUTION OF BIRD 

FLIGHT. Pat Shipman. 1998. Wiedenfeld and Nicholson. 336 pages. ISBN 0 
297 841564. $49.95. 

Interested in detective stories? Clues, redherrings, misinterpretations? Interested 
in bird flight? Well, here is an enthralling book combining all of these. In a clear, 
informative manner Dr. Shipman presents both sides of the debate on the origin of 
bird flight “did they jump?” or “did they fall?” The origin of flight in birds has 
been debated since perhaps Darwin’s time and the arguments for each theory have 
ebbed and flowed one to the other as newer evidence emerged and older facts 
reinterpreted. Most of the discussions have been in scientific journals not readily 
available to the average interested layperson, but now Dr. Shipman has collected it 
together in a readily accessible form. Using information derived from the studies 
of flight in bats, insects and pterosaurs she has applied this to what is known about 
the structure of Archaeopteryx. 

Chapters deal with, amongst other things, the history of discovery of 
Archaeopteryx , how wings work, methods of flight, bone structures, musculature, 
thermoregulation and the evolution of birds from dinosaurs. She shows how the 
same information can and has been interpreted in different ways by the various 
protagonists and has interesting asides on the lives and personalities of some of 
the major players. The basic format of chapters is firstly the evidence is given 
relating to one of the theories and then, just as one believes that that must be 
correct. Dr. Shipman presents the evidence for the other theory and that also 
seems totally believable! It seems to me (not having a great knowledge of 
vertebrate palaeontology) that she presents each side of the arguments carefully 
and equally balanced; although in the end she does come down in favour of one 
theory. 

It is unfortunate that the book was published before many of the recent and 
interesting finds of early birds in China; no doubt those finds, when fully 
documented, will add fuel to the controversy on flight and the origin of birds. (See 
National Geographic July 1998 for some stunning photos of these finds). The 
only drawback with the book was that a number of the 77 line drawings and 
photos were too small. There is a full index, extensive citations for her data and 
arguments and a twelve page bibliography with references up to 1997. I would 
recommend this book to anyone with an interest in the origin of bird flight as a 
detailed, but clear, analysis of the data. 


Reviewed by Ken Bell. 
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IN THE NEWS 


Australian Duck of Doom 

The dinosaurs are long gone, this is the Age of Mammals and this is Australia. So 
what’s big enough and fearsome enough to chase a hungry marsupial lion away 
from its kill? A duck. 

Clearly this is no ordinary duck, it is almost three metres tall, with thick heavy 
legs, a body like a tank and a head the size of a horse's equipped with a large 
terrible beak. Meet Bullockornis planei, a 300 kilogram (661 pounds), 3 metre 
(10 feet) high giant that terrorised the rainforest of the Northern Territory 15 
million years ago. Strictly speaking, the giant bird isn’t exactly a duck, but it is 
close family. Bullockornis belonged to a uniquely Australian family of extinct 
flightless birds called the dromornithids, or thunder birds. These huge birds were 
once some of the most conspicuous members of the Australian fauna, roaming the 
continent from at least 24 million years ago until 50,000 years ago and perhaps 
more recently still. The last of the family, Genyornis newtoni, almost certainly 
overlapped with the first humans. 

Since the discovery of the first huge leg bone in the 1830s, palaeontologists have 
unearthed eight species, some not much bigger than an emu. Genyornis was 
almost as big as Bullockornis, but there was one species bigger still, Dromornis 
stirtoni , which lived around 8 million years ago, was half a metre taller than 
Bullockornis and weighted in at more than half a tonne (1100 pounds), it may 
have been the biggest bird that ever lived. 

For birds of such spectacular size, the dromornithids have remained remarkable 
mysterious. Over the past 150 years, fossilised bits of the giant birds have turned 
up often enough to suggest they were quite common, but to the immense 
frustration of palaeontologists, the parts that would help them to fix the birds’ 
position on the avian family tree - the skull, and in particular the palates - were 
always hopelessly damaged or missing. In their absence, palaeontologists 
assumed that Australia’s giant birds were related to ratites - the group of flightless 
birds that includes emus, cassowaries and ostriches, together with the extinct moas 
and elephant birds. Because ratites are primarily plant-eaters, everyone assumed 
thunder birds were too. 

Then, towards the end of 1998, Peter Murray and Dirk Mcgirian, from the Central 
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Australian Museum in Alice Springs, provided the first glimpse of the face of one 
of these long dead giants. They had finally pieced together enough skull 
fragments to reconstruct Bullockornis' head and beak. Unlike emus and ostriches, 
which have tiny heads perched on long, sinuous necks, this birds head was huge 
and the deep, curved beak shattered any thoughts about thunder birds being 
related to ratites, it also raised serious doubts about their image as benign 
herbivores. 

After painstaking comparison with the skulls of birds from other families, Murray 
and Megirian concluded that dromornithids were not even distantly related to the 
ostrich family. Instead they shared a surprising number of features with a group 
of birds called the anseriforms - ducks, geese and screamers. Any bodily 
resemblance to an emu was the result of adaptation to fit a life running on land - a 
case of convergent evolution, says Walter Boles from the Australian Museum. 

What excited Steve Wroe, a palaeontologist at the University of Sydney and the 
Australian Museum, more than the fine detail of the bird’s palate bones was the 
sheer size of its head and formidable beak. Enormous circular pits in the scimitar¬ 
like lower jaw provided anchorage for immense jaw muscles. This beak was a 
powerful tool worked by strong muscles, a pair of shears that could snap shut with 
a fearsome bite. What, asked Wroe, did a bird with a head as big as a horse’s do 
with such a lethal looking beak? Murray and Megirian had pondered this question 
too. They decided that the bird's gigantic beak was a specialised cutting tool for 
shearing through the toughest parts of plants and with its long legs and neck, they 
suggested Bullockornis browsed in the lower branches of trees, two or three 
metres off the ground. Wroe has other ideas, he believes that the massive head 
and beak, with attached muscle, were adaptations for slicing through flesh, “from 
the power generated in the bite, it’s difficult to rationalise the beak as something 
that cracked open seed pods or munched on leaves and suchlike,” he says. 

Wroe argues that if Bullockornis was eating plants, then it was vastly over 
equipped for the job. Natural selection generally provides an animal with the 
tools it needs to make a living - nothing less and certainly nothing more. Unlike 
mammals, birds don't process their food in their mouths - although in some birds 
the gizzard stones in the crop grind up food before it enters the stomach. For a 
bird that eats plants there is no advantage in having a head bigger than that needed 
to strip leaves or open a nut. “It only needs to be big enough to procure the food 
item of its choice,” says Wroe. “In the gigantic birds we know were primarily 
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vegetarian, such as the moas and elephant birds, the heads are relatively small and 
only a mere fraction the size of Bullockornis," says Boles. If Bullockornis ate 
plants, evolution had flunked on the design front: this bird was walking around 
with a giant head it didn’t need. 

For a carnivore, a larger head does bring advantages: it ean tackle larger prey, this 
explains why these giants had such huge heads, says Wroe. The only other groups 
of birds with heads anything like this size were the carnivorous terror birds, or 
diatrymids, that lived in North America and Europe some 60 million years ago, 
and the terror cranes, or phorusrhacoids, equally vicious predators that may have 
lingered on in North America until as recently as 12,000 years ago. In fact, 
Bullockornis' s skull has a lot in common with that of the terror bird Diatryma. 
The edges of the beak, at the rear, are designed for crushing, while the front was 
designed for tearing, says Boles. “Like Diatryma , Bullockornis could both cut 
and crush.” Strong crushing surfaces could prevent damage if the bird 
inadvertently bit on a bone - or might even be an adaptation for bone crushing, 
says Boles. If Bullockornis was a carnivore, what might it have been eating? 
“Pretty much whatever it wanted,” reckons Wroe. The rainforests that covered the 
region of the Northern Territory where the bird was found were inhabited by 
plenty of ground dwelling marsupials, from smallish bandicoots and kangaroos to 
larger diprotodontids and an assortment of reptiles. 

As yet, there is no hard evidence that Bullockornis was a killer, the pieces of skull 
excavated so far show no sign that the beak ended in a hook, like those of modern 
birds of prey. But maybe it didn’t need one, Diatryma managed perfectly well 
without one. “A hook indicates a carnivorous diet, but it isn’t necessary to have a 
hook to eat meat,” says Boles. 

The jury is also out on whether Bullockornis was fast enough to hunt wann 
blooded prey as it lacks the elongated foot bones that make emus and ostriches so 
swift, but speed might not have been necessary. Bullockornis could have been a 
scavenger, stealing meat from more proficient predators. Fifteen million years 
ago, the fiercest mammalian predator in Australia was the marsupial lion, a 
creature the size of a Rottweiler with dreadful meat slicing front molars, but even 
this animai probably would have been no match for a hungry Bullockornis. 

Piecing together the lives of these long dead giants isn't going to be easy. “What 
would be really nice is to discover some old bog the birds fell into, which 
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preserved their stomach contents, but that is probably asking a bit much,” says 
Boles. In the meantime the hunt for clues continues at Riversleigh, two species of 
thunder bird have emerged from the rocks there, both dating from between 24-15 
million years ago. One is Barawertornis , which was the size of a big emu, the 
other, so far known only as Big Bird, could be another Bullockornis as it is as big 
as the specimen recovered from the Northern Territory, and the one small 
fragment of lower jaw is of a similar size and shape. 

A lucky strike of the hammer at Riversleigh in June 1999 produced a new source 
of clues: a perfect cast of a brain. “It just popped out of the rock, and there was 
only one thing it could have belonged to, a bird, and a big one,” says Mike Archer, 
director of the Australian Museum. The brain, which fits comfortable into the 
palm of a hand, was too big for an emu, “it had to be the Big Bird,” says Archer. 

The brain cast is a bonus, revealing aspects of the bird’s biology no bones can, it 
provides some hints about how good the bird’s senses were and how smart it was. 
The olfactory bulbs are missing, but the size of the attachments suggests that its 
sense of smell wasn’t bad, say Boles, smell is important to a scavenger. “And 
from what we can see of the optic lobes, it might have had reasonably good 
eyesight - although it wasn’t eagle eyed.” But did it have the brainpower to outwit 
prey? Possibly as the area at the top of the brain is quite prominent. “In 
intelligent birds such as ravens, this part of the brain is big and well developed, in 
‘birdbrains’ it’s small, the brain cast from Riversleigh is in between. So it wasn’t 
tripping over its own feet, but it wasn’t doing a lot of high level reasoning,” says 
Boles. 

During the 2000 season at Riversleigh, the team hopes to find more bits of Big 
Bird. The brain came from a new search site on the final day of last year’s 
excavations, and everyone’s hopes are high. “We may find the rest of the skeleton 
in that patch,” says Boles. “1 guarantee that Riversleigh will produce a whole 
head - it’s only a matter of time,” insists Archer. Riversleigh is famous for 
preserving not just bones but soft tissue and prints, so the team will also be 
looking for more subtle clues, such as an imprint of a beak. 

Wroe has one simple question for those who doubt Bullockornis' s carnivorous 
habits. “If Bullockornis was not butchering carcasses with that massive head and 
massive muscles and massive beak, then what was it doing?” And if it was killing 
bandicoots or possums or even stealing food from marsupial lion, that would 
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make it the biggest carnivore on two legs since the dinosaurs. 

Summary of story in New Scientist, May 27, 2000. 


When Giant Rats Roamed the World 

Scientist have hailed the discovery of the nearly complete skeleton of an eight 
million year old rodent the si/e of a kangaroo. A set of fossils “of this type is the 
first in the Americas and in the world,” zoologist and research leader Orangel 
Aguilera said in Caracas, Venezuela. The remains were found during May 2000 
near the town of Urumaco, in Falcon State, about 400 kilometres (248 miles) from 
Caracas. 

The giant rodent, Phoberomys pattersonii, had weighted about 500 kilogram 
(1100 pounds), was 3 metres (10 feet) long and 1.3 metres (4 feet) tall, the animals 
body was similar to that of a kangaroo, Mr Aguilera said. “The skeleton is nearly 
complete, with parts suggesting it had a tail,” he said. 

Since Phoberomys pattersonii is thought to have lived on river banks, the 
discovery reinforces a theory that eight million year ago a huge river dubbed the 
Paleo-Orinoco-Amazon, flowed parallel to the Andean mountain ranges toward 
the Caribbean Sea. Researchers have also discovered skeletons of crocodiles, 
gavials and catfish in the same area as the where Phoberomys pattersonii was 
found. 

Summary of article in the Herald Sun, June 7, 2000. 

Signs of Earliest Life in Ocean Depths 

The signs of ancient single celled organisms, threadlike filaments etched in 
volcanic rock about 3.2 billion years old, bolster a theory favoured by many 
biologists, based on genetic studies, that the first life on Earth arose in just a 
sunless, toxic and hot environment. “The cradle of life may have been a 
sulphurous, subterranean inferno, not unlike a medieval vision of hell,” said 
Birger Rasmussen, of the University of Western Australia, who described his 
discovery in Mature , June 8, 2000. 

In recent decades, scientists have learned that life can thrive in extreme 
environments previously thought to be lethal. On Earth today, deep ocean 
hydrothermal vent systems are known to sustain a variety of creatures, including 
diverse bacteria! communities. But microfossils of any kind in such ancient 
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deposits are extremely rare, and until now, none like these had been Found in rock 
more than 500 million years old. 

Palaeobiologisl Andrew Knoll, of Harvard, said Rasmussen’s Find represents a 
rare and welcome insight into a 2 billion year stretch oF Earth’s biological history 
that remains cloaked in mystery. “It’s a clear view oFlife at a moment in time in a 
particular place on the early Earth. It's really, I think, several steps Forward From 
any micropalaeontology that we’ve seen before in rocks of this age,’’ said Knoll. 

Rasmussen’s fossils appear to be the imprints left by strings of single-celled heat 
loving organisms (in more technical terms, thermophilic chemtropic prokaryotes) 
a thousandth of a millimeter in diameter and a tenth of a millimeter in length. He 
found the stringy formation unexpectedly while studying core samples of rock 
drilled from a 3.2 billion year old metal sulphide deposit in the Pilbara region of 
northwestern Australia, it is a type of deposit usually formed on the sea floor, at 
high temperatures. He was examining the rocks with optical and scanning 
electron microscopes, not looking for fossils, but trying to determine oxygen 
levels in the atmosphere of the primordial Earth. “After looking at hundreds of 
slides, I noticed some unusual structures that contained a dense assemblage of 
intertwined filaments, after careful examination, I came to the conclusion that the 
filaments had to be biological,” said Rasmussen. 

It is their sinuous shape, uniform thickness along their length and pattern of 
intertwining that led Rasmussen to this inference. At least as compelling, both to 
him and to independent experts, are the patterns by which the filaments orient 
themselves, suggesting behavioral variations distinct to living organisms as they 
react to varying stimuli. As for their abundance, Rasmussen found 300 such 
filaments intertwined within a tiny spot in one very thin polished section of rock. 
These fossils strongly resemble, in size and shape, microbes found around deep- 
sea vent systems today, Rasmussen said. 

Geologist Euan Nisbet, from the University of London, said: “The work of 
Rasmussen and of others adds a new realm, predicted but previously only 
surmised, to the map” of ecology for this epoch. Although it does not prove that 
deep water hydrothermal life came before life based on the Sun’s energy, he 
added, it lends "circumstantial support to the argument that steps in the early 
history of life took place around hydrothermal systems.” But Nisbet also 
cautioned that the study of rocks this old “is like a forensic investigation based on 
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heavily smudged fingerprints,” carrying a high risk of error. 

Rasmussen said he believes he has ruled out known alternative explanations. For 
example, “the filaments bear little resemblance to structures generated by non- 
biological means.” The nature and location of the fossils evidence suggests to 
Rasmussen that the microorganisms “probably lived in the pores and crevices of 
rocks at shallow depths below the sea floor,” a habitat that would have been 
bathed in a hot, rich brew of metals and nutrients. The planet’s surface, under 
heavy meteor bombardment, was even less hospitable than the volcanic submarine 
depths. At 1,000 metres (3,300 feet) down, with a sediment cover, the organisms 
would have been shielded from ultraviolet radiation and could not have depended 
on sunlight for energy like most familiar forms of life. Instead, Rasmussen 
speculates, they would have relied somehow on chemical energy, possibly from 
the sulphur, common in such hot springs. 

Biogeochemist John Hayes, from the Woods Hole Oceanographic Institute, 
predicted that the find “will stir up the debate on this issue of how the bugs made 
a living.” Rasmussen, he said, leaves unanswered the vexing “major question” of 
exactly what chemical reaction on early Earth they might have been exploiting to 
drive their growth. 

Rasmussen’s conclusions drew criticism, however, from several space scientists, 
including Kevin Zahnle, an astronomer at NASA’s Astrobiology Institute at the 
Ames Research Center, where scientists study the ingredients for life both on 
Earth and other planets. “There's nothing at all that suggests this find has 
anything to do with the origin of life, although it is likely to be the oldest truly 
believable evidence for early life on the Earth,” Zahnle said. 

To most scientists, the essential ingredients for life as we know it would include 
sunlight as an energy source for photosynthesis and a plentiful supply of complex 
organic compounds that could evolve into living organisms. “You could look 
around the solar system and you'd find plenty of good candidates for the evolution 
ot life, like Titan, a moon of Saturn, for example, or Callisto or Europa, two of 
Jupiter’s moons,” Zahnle said. 

1 he oldest known life forms discovered so far include rock like clumps of 
fossilised blue-green algae, known as cyanobacteria, found in ancient ocean 
sediments, which have been dated at 3.7 billion years ago. But they required 
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sunlight to power photosynthesis, and most scientists believe that on Earth, at 
least, sunlight was essential for life to originate. 

Summary of articles in the Washington Post and tire Sun Francisco Chronicle, June 8, 2000. 

Giant Elk Survived the Freeze 

The giant Irish Elk survived the last ice age, but probably only just. The 
enormous deer, which sported antler 3.6 metres (10 feet) wide, was thought to 
have perished along with woolly mammoths at the end of the last ice age. But 
new fossil dating evidence shows that least some of the animals survived to 
warmer times. The revelation raises the possibility that humans, not the climate, 
may have driven the majestic creature to extinction, however, just twenty bone 
samples from Irish Elks have been dated and the ongoing programme of research 
is expected to reveal more surprises about how they met their fate. 

The bone samples were found on the Isle of Man and in southwest Scotland and 
were only dated, using radiocarbon techniques, to determine the age of an 
interesting geological deposit. Dr Adrian Lister, from the University College 
London, was surprised when the analysis of two fragments revealed ages of 9,200 
and 9,400 years ago, this is long after the previous youngest find of 10,600 years 
ago. “It’s quite possible that the end of the last ice age could have squeezed the 
populations down to one or two relics on the western fringe of Europe, like we see 
here,” said Dr Lister. But he pointed out that only twenty radiocarbon dates have 
ever been obtained for giant elks, leaving the possibility that many elks survived 
the ice age. By contrast, over 500 dates have been obtained for mammoths, data 
from a Siberian island also show that some mammoths survived the ice age. 

But the evidence that the elk survived the ice age leaves open the possibility that 
human hunters may have finally wiped out the elks. Against this idea, is the fact 
that, so far, no post ice age evidence of human presence has been found in the area 
before 7,000 years ago. The new data collected by Dr Lister, and his colleagues, 
also shows that the elk did not drift through the ice age unchanged. In the UK, at 
least, they got smaller, which may be the result of food becoming scarce. 
Intriguingly though, their spectacular antlers remained the same size: “You would 
especially expect the antlers to get smaller as they are so called luxury organs, 
they should be the first thing to go. But we found the exact opposite, that these 
smaller animals still had large antlers,” said Dr Lister. This suggests that the need 
for large, “expensive “ antlers outweighs even the treat of starvation. 

Summary of slory from BBC News Online, June 14, 2000. 
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Earliest Feathers Fan Controversy 

A small lizard like creature that lived 220 million years ago has re-ignited the 
debate about the evolution of birds by seriously questioning whether they evolved 
from dinosaurs. Researchers studying the fossil remains say the animal, 
Longisquama insignis. had elongated structures on its back and arms that look 
very much like the feathers of modern birds, this suggests an evolutionary link 
between the two. 

But Longisquama , the scientists say, was not a dinosaur, and in any case was 
around when the dinosaurs had only just begun to walk the Earth, and they argue 
that it is unlikely that features as complex and specialised as feathers evolved 
more than once. 

“These are some amazing fossils, and at the very least they prove that feathers did 
not evolve in dinosaurs.” said Professor John Ruben, of Oregon State University 
and one of the scientists investigating Longisquama. “The supposed link between 
dinosaurs and birds is pretty entrenched in palaeontology, but it’s not as solid as 
the public has been led to believe.” He added: “Feathers are a very complicated 
structure, the odds ot them evolving first in Longisquama and then separately at 
some later point in dinosaurs or any other group of animals would have been 
astronomically small.” 

The Longisquama specimen was actually discovered three decades ago in central 
Asia by a Russian palaeontologist who specialised in insects. When the scientist 
published the first report of the fossil in 1970, he described a row of long narrow' 
appendages down the animal’s back, interpreting them as a frill of extremely long 
scales. Ruben and his co-researchers, who have pored over every detail of the 
fossils, which includes most of the skeleton except for the hind part, have now 
challenged this view. They think the appendages show some of the most 
recognisable features of a modern day leather. 

I hey have identified a long, thin tube called a “shaft” running down the centre of 
each appendage, a short distance from the base, a dense row of fine strands called 
"pinnae project from either side. The pinnae of modern feathers first develop 
inside a tube called a feather sheath and then unfurl as the feather grows, the 
Longisquama lossil shows a new feather that seems to be developing in just the 
same manner. 1 hese and other clues point feathers as the only logical explanation 
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for the appendages, the scientist say. “We can identify certain structures in these 
fossils that are only found in feathers and just don’t see anywhere else,’" said Terry 
Jones, also an Oregon State University palaeontologist and co-researcher. “So 
we’re quite sure we’re looking at the earliest feather. But beyond that, this animal 
looks like an ancestral bird even if the feathers are ignored. The teeth, pectoral 
structure, neck, and skull are just like those of birds.” 

The researchers think the feathers evolved for flight rather than insulation, 
Longisquama probably glided, rather than flew, using its long aerodynamic 
forelimbs for steering. Providing warmth is the more likely function of the downy 
feathers sported by some much later dinosaurs. 

Summary of story from BBC News Online , June 23, 2000 


Veggie Croc 

Crocodiles are fierce, irritable and eat meat, right? Well, no. 

Fossil remains of a 70 million year old ancestor of modem crocodiles, found on 
the island of Madagascar, show this reptile was in fact a plant eater. Simosuchus 
clarki (from the Greek simos meaning pug-nosed, and souchos, the Egyptian 
crocodile headed god) is only the second known vegetarian crocodile to be found. 
Simosuchus clarki was 1.2 metres (4 feet) long and weighted between 90 - 136 
kilograms (200 - 300 pounds). Its strong neck, blunt snout and the position of its 
eye and nostrils indicate it lived mostly on land and not in water. 

The leaf shaped teeth of Simosuchus resemble those of iguanas and plant eating 
dinosaurs called ankylosaurs, which were common elsewhere in the world but 
unknown in Madagascar at that time. The researcher who discovered the 
specimen in 1998, Dr Greg Buckley, of Roosevelt University in Chicago, said that 
fierce competition for resources may explain why Simosuchus turned to a 
vegetarian diet. “Simosuchus went to the extreme, taking advantage of one food 
source that other crocodiles weren't after, that is, plants,” he said. 

Summary of stories from BBC News Online , June 23, 2000 and New Scientist, June 24, 2000. 

Giant Ground Sloth Uncovered in Florida 

A University of Florida (UF) research team has uncovered bones of a newly 
discovered ground sloth that is the oldest of its kind ever found in North America. 
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Weighing more than five tons (5080 kilograms) and able to reach as high as 17 
feet (5.2 metres), the 2.2 million year old prehistoric creature was larger than 
today's African bull elephants, said UF palaeontologist David Webb. "This is a 
great, wonderful animal unlike anything in existence whose huge size is almost 
reminiscent of the dinosaurs," Webb said. 

Eremotheriam eomigrans, as named in a recent academic journal article, was the 
earliest of the giant sloths known as megatheres to have migrated from South 
America north across the Panamanian Land Bridge, Webb said. Before the ice 
Age, these slothful plant-eaters lumbered across the Florida peninsula like herds 
of elephants, using their fearsome claws to strip leaves from branches and entwine 
them in their long tongues, he said. 

Unlike other large-bodied ground sloths, the new species had an extra claw, 
representing a surprisingly primitive stage of evolution, Webb said. While all 
other giant sloths had four lingers with only two or three claws, this one had live 
fingers, four of them with large claws, the biggest being nearly a foot long (30 
centimetres). "The existence of such sloths would have been expected at a much 
earlier time, and in South America, not Florida," he said. 

I his evolutionary pattern of a reduction in the number of fingers and claws over 
time continued into the present with its modern-day descendant the much smaller 
three-toed sloth, which lives in the tropical forests of Central and South America, 
he said. 

A university geology student found the ground sloth bones in 1986 during a class 
field trip at the Haile limestone quarry west of Gainesville. Over the years, a 
dozen other ground sloths were found, some completely articulated skeletons, and 
were brought to UF's Florida Museum of Natural History. 

In 1989, Webb invited two of the world's leading specialists on such animals to 
examine the bones. Castor Carlelle, a zoologist from the University of Belo 
Horizonte in Brazil and Gerardo Dc Iuliis, a zoologist from the University of 
foronto in Canada, studied the bones for a decade before concluding this was a 
new. huge find. The findings were published as a 20-page paper in the December 
1999 issue of the Zoological Journal of the Litmean Society of London. 

1 he fossil deposit was unusual in that it was found in what was a quiet pond, 
which allowed for excellent preservation, most fossil collections in Florida are 
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found in sinkholes or in stream deposits, where the bones are stirred up and 
scattered. 

Summary of story from Daily University Science News Online , June 21,2000. 

Biting Beetle Gives away Secret 

Scientists have described a species of beetle that lived at least 66 million years 
ago, even though they have no fossil of the creature’s body. The only record they 
have of the beetle are the marks it left as it chomped its way through its favourite 
food, ancient ginger leaves. 

Palaeobotanist Dr Peter Wilf, of the University of Michigan, and colleagues, 
studied eleven fossilised leaves unearthed in Dakota and Wyoming. Each had the 
characteristic chew marks that on some modern ginger plants and heliconias are 
left only by what are referred to as rolled-leaf hispine beetles. “People ask how 
we can claim a beetle did the damage when we don't have the fossil. These traces 
in the leaves are as diagnostic of a beetle as tyre marks on a highway are of a 
skidding car,” said Dr Wilf. 

The larvae of hispines will eat out the tissue of young, curled up leaves, producing 
distinctive, long strips of damage that run parallel to the leaf veins. The 
relationship between rolled-leaf hispine beetles and gingers, and their close 
relatives heliconias, has been well studied - most notably by Donald Strong Jr, a 
University of California - Davis researcher who first showed how to identify the 
beetles simply by the damage they did to leaves. And it is to honour his work that 
Wilf s team have called their beetle Cephaloleichnites strongi. 

Dr Wilf s group say the oldest bite marks they have come across date back 66 
million years, this is about 20 million years older than any body fossils so far 
found - even for the slightly wider group of hispines that includes the specific 
creatures thought responsible for the leaf damage. 

The researchers believe the fossilised bite marks may be vital in shedding light on 
the evolutionary relationship between beetles and flowering plants. One theory 
has it that as flowering plants evolved many new species in the late Cretaceous so 
to did the beetles evolve new species to fill the ecological niches that suddenly 
became available. “The suggestion is that the reason we have hundreds of 
thousands of beetles today has everything to do with the fact we have hundreds of 
thousands of species of flowering plants,” Dr Wilf said. 

Summary of story from BBC News Online , July 16, 2000. 
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BOOKS AND BOOK REVIEWS 2 

DINOSAUR IMAGERY: THE SCIENCE OF LOST WORLDS AND JURASSIC ART, THE 
LANZENDORF COLLECTION. Edited by Charles R. Crumly, with a forward 
by Philip J. Currie and photography by Michael Tropea. Academic 
Press, San Diego, May 2000. Hardback 176 pages. ISBN 0 12 4365906. 

Since 1895, John Lanzendorf has brought together a collection of 
more than 400 pieces of art work centred mainly on dinosaurs but 
including some depicting other fossil vertebrates. This book 
illustrates some of these paintings and sculptures in this 
important collection of the works of currently active "palaeo- 
artists". 

The technical quality of this book is excellent with much 
attention obviously having been devoted to high quality 
reproduction of the art works that is central to it. There are 
brief biographies of some of the contributing artists whereas 
others are represented solely by their work. Some of the 
illustrations have little more than the name of the animal 
depicted accompanying them, while others have pages of information 
provided. While some of the commentary was written by the artist 
who produced the work under discussion, for the most part, the 
text was written by various palaeontologists. It is clear that 
the editor allowed his contributors great latitude in the inter¬ 
pretations provided. Some of the writers, both artists and 
palaeontologists, focused their comments primarily on the 
illustrations as a work of art. In marked contrast, others used 
the picture of a particular animal as a jump off point to discuss 
aspects of its palaeobiology or phylogenetic position with hardly 
a nod to the artistic aspects of the painting or sculpture 
portrayed. While there is nothing inherently wrong with this 
varied approach and it makes the reading delightful for just 
that reason, the result is a book that does not have an obvious 
focus. It is therefore unsuitable by itself as a systematic 
resource for either artistic commentary or scientific information 
about the fossil animals illustrated. Added to this, because 
of limitations of space, the scientific commentary is often 
pitched at a level that assumes an extensive background knowledge 
of the problem discussed which the reader of a general book on 
dinosaur art may well not possess. However, as said above, as 
an eclectic collection of facts about different dinosaurs, the 
book is a delight to read. 

So who is the book for? It is for the reader who already has 
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a background knowledge of dinosaurs and wants to learn more 
specifically about their portrayal as living organisms. In 
particular it is for those who are already familiar with dinosaur 
art and wish to augment their knowledge, or for people who simply 
appreciate high quality reproductions of paintings and pictures 
of sculptures of dinosaurs. 

For those interested in dinosaur art per se, there are references 
to several current web sites where one may see further examples 
of the work of artists whose efforts are represented on these 
pages. In addition in the back of the book there is contact 
information for all of the artists whose work is depicted. 

The publication of this book has been timed to coincide with 
an exhibition of the Lanzendorf Collection at the Field Museum 
of Natural History in Chicago. One can only hope that after the 
exhibition closes there t it will travel to other venues, perhaps 
even to Australia. 

Review by Thomas H. Rich, Museum Victoria. 

The Australian retail price is $105.00 including GST. Readers 
of The Fossil Collector can purchase copies for $90.00 incl. 
GST and freight by contacting Harcourt Customer Service, 
telephone 1800 263 951, fax (02) 9517 2259, or e-mail: 
stmp@harcourt.com.au with mention of this special Fossil 
Collectors offer. 


ENCYCLOPEDIA OF DINOSAURS. Edited by Philip J. Currie and Kevin 
Padian, with a forward by Michael Crichton. Academic Press, 1997. 
Hardback 869 pp. ISBN 0 12 226810 5. RRP AU$215.55 incl. GST 
(Harcourt Customer Service, 1800 263 951). 

Contain 270 contributions from over 100 of the world's leading 
dinosaur experts with many detailed drawings, photographs and 
illustrations in both colour and black and white. The book 
contains comprehensively cross-referenced alphabetical entries 
with internal references, as well as references at the conclusion 
of each entry. 


TRILOBITE! Richard Fortey. Harpercollins Publishers, London, 
2000. ISBN 0002570122. RRP AU$42.50 incl. GST (Available in 
Australia 30/08/2000). 
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Fortey's new book is an "unabashedley trilobite-centric view 
of the world". It's suffused with the expertise and affection 
of a lifetime spent with these common and attractive fossils. 
Rather than a photographic album or a technical treatise, this 
is a tour of trilobite science. Its charm lies in the fact that 
throughout, the personal is interwoven with the scientific. 

Review extract. New Scientist, 22 July, 2000. 


FOSSIL CRINOIDS. H. Hess, W. I. Ausich, C. E. Brett, M. J. Smith 
and R. Kindlimann. Cambridge University Press 1999. Hardback 
299 pp. ISBN 0 521 45024 1. RRP AU$148.30 incl. GST. 

This comprehensive volume brings together the form and function, 
classification, evolutionary history, occurrence, preservation 
and ecology of fossil crinoids. The volume is exquisitely 
illustrated with abundant photographs and line drawings of 
crinoids from sites around the world. 


TRAVELS WITH THE FOSSIL HUNTERS. Edited by Peter Whybrow with 
a forward by Sir David Attenborough. Cambridge University Press 
2000. Hardback 240 pp. ISBN 0 521 66301 6. RRP AU$65.90 incl. GST. 

This book lets readers share the wonder, joys of discovery, and 
excitement of these intrepid scientists. Packed with more than 100 
beautiful, full-colour photographs, the volume takes readers on 
twelve expeditions to remote parts of the world in search of 
diverse fossil remains, from those of dinosaurs to human 
ancestors. 


VERTEBRATE PALAEONTOLOGY (revised Second Edition). Michael J. 
Benton. Blackwell Scientific 2000. Faperback 452 pp. ISBN 0 632 
05614 2. RRP AU$88.00 incl. GST. 

This second edition (first published by Chapman & Hall 1997) 
is extensively revised and contains a great deal of new material 
based on work carried out in the 1990s. The book presents a 
complete outline of the history of the vertebrates, based on 
the latest studies by palaeontologists around the world. 


THE COMPLETE DINOSAUR. Edited by James 0. Farlow and M. K. Brett— 



September 2000 


THE FOSSIL COLLECTOR 


Page 25 


Surman. Indiana University Press (U.S.A.), August 1999. Paperback 
768 pp. ISBN 0 253 21313 4. Approx, price AU$85.00 (Hardback 
also available - ISBN 0 253 33349 0). 

Reporting the latest discoveries and research, this book is an 
exuberant celebration of dinosaurs and our ongoing fascination 
with them. Here in one volume is the single, most-authoritative 
account of dinosaur palaeontology for the general reader. Readers 
will find a wealth of information on the study and classification 
of dinosaurs, on each of the dinosaur groups, and on dinosaur 
biology and evolution. 

EGGS, NESTS AND BABY DINOSAURS. A look at Dinosaur Reproduction. 
Kenneth Carpenter. Indiana University Press (U.S.A.), January 
2000. Hardback 240 pp. ISBN 0 253 33497 7. Approx, price AU$80.00 

The author begins with the story of the discovery of dinosaur 
eggs, explains the processes by which they are fossilised, and 
describes how they are studied. The book presents a detailed 
discussion of the most current ideas about dinosaur courtship 
and mating, about nests and nesting behavior, and about the growth 
of the dinosaur from embryo to hatchling to young animal. 


WILDLIFE OF GONDWANA. Dinosaurs and other vertebrates from the 
Super Continent. Patricia Vickers-Rich and Thomas Hewitt Rich. 
Indiana University Press (U.S.A.), November 1999. Hardback 276 pp. 
ISBN 0 253 33643 0. Approx, price AUS$140.00 

Originally published in Australia in 1993, this corrected and 
augmented edition contains new material on fossil discoveries 
in India and contains a revised and updated index of genera and 
bibliography. 


DINOSAURS OF DARKNESS. Patricia Vickers-Rich and Thomas Hewitt 
Rich. Indiana University Press (U.S.A.), available December 2000. 
Hardback. ISBN 0 253 337773 9. 

The authors, who have played crucial roles in the discovery of 
Australian dinosaurs, describe their efforts to collect the 
fossils indispensable to our knowledge of Australia more than 
100 million years ago when it was a polar region joined to 
Antarctica and plunged into darkness much of the year. 
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PALAEO QUIZ 2 

Here are the second set of questions to test your general knowledge of Geology/ 
Palaeontology. Questions and answers have been kindly provided by Frank 
Holmes. 

1 Point Questions: 

1. What is an ichnofossil? 

2. What is the difference between a pelecypod, bivalve and a lamellibranch? 

3. What are the oldest bird remains known from Australia? 

4. Which of the following is an ancient plant? Archaeopteris, Archaeopteryx, 
A rchimedes, A rchaeocidaris. 

2 Point Question: 

5. What is a phyllocarid? 

3 Point Questions: 

6. What Epochs make up the Paleogene (a division of the Tertiary)? 

7. Name the three common Orders of corals in the Class Anthozoa. 

4 Point Questions: 

8. Where and when were dinosaur remains first discovered? 

9. What extinct Australian vertebrate animals are represented by the following 
genera? Megalania, Wonambi, Meiolania, Pallimnarchus. 

As in the last issue of The Fossil Collector, readers are encouraged to attempt to 
answer the above questions before looking at the answers on page 24. 
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ANSWERS TO PALAEO QUIZ 2 
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Words 









Ammonite, Benthic, Bird, Bivalve, Bone, Carbonate, Coral, Crinoid, Fish, 
Forams, Graptolite, Flominid, Insect, Mammal, Otolith, Pedicle, Phyla, Phytal, 
Plant, Pollen, Polyzoa, Porifera, Protoza, Replacement, Reptile, Sediment, Snail, 
Sponge, Spore, Strata, Teeth, Trace, Trail, Trilobite. 



